INTRODUCTION
Laparoscopic surgery is now a widely accepted treatment modality in many fields of general surgery [1] [2] [3] [4] [5] [6] . The creation of pneumoperitoneum and the safe placement of the initial trocar are considered very important steps in laparoscopic surgery. A periumbilical incision (a small incision on the superior or inferior border of the umbilicus) is a commonly used method for the initial approach of the laparoscope into the abdomen [7] . This periumbilical incision is most often U-shaped at the skin, with a linear fascial incision. It is placed below or above the umbilicus, and it cuts through the skin, the subcutaneous fat, and the fascia. In contrast, the intraumbilical incision is a vertical linear incision from the skin to the fascia, extending only the length of the umbilical ring. Since only the skin and fascia need to be divided, an intraumbilical incision may take less time, is easier to perform, and is theoretically less traumatic. The intraumbilical incision is being used more frequently, with the increasing cases of single incision laparoscopic surgery (SILS), which has recently been proven to be a feasible alternative for conventional laparoscopic surgery with better cosmetic merit [8] [9] [10] [11] [12] [13] [14] .
Since the umbilicus is relatively deeper than the surrounding abdominal wall, it has more bacteria. A recent study found more than 1,400 types of bacteria from 95 umbilical bacteria cultures [15] .
To date, there has not been a study that directly compared the complication rates of the intraumbilical and periumbilical incisions. The authors hypothesized that after surgical preparation, the inside of the umbilical ring is as sterile as the skin outside the umbilicus, and that the wound infection rate will show no difference. Also, we hypothesized that, with adequate wound closure, there will be no difference in the incidence of incisional hernia.
The wound morbidity of perforated appendicitis is known to be higher than that of other simple laparoscopic procedures, including nonperforated cases [16] . In this study, we compared the wound complication rates of perforated appendicitis patients according to the initial laparoscopic incision (intraumbilical vs. periumbilical). Postoperative pain at rest was recorded at 24 ± 3 hours after surgery, using a VAS graded from 0.0 to 10.0. All analgesics used were converted to an equivalent amount of intravenous morphine sulfate so that a more meaningful comparison could be done.
METHODS

Patients
The results were evaluated by chi-square or Student's t-test. All tests were two-sided, and a P-value ≤ 0.05 was regarded as significant.
The study was approved by the Institutional Review
Board of the Ethical Committee of both hospitals.
Surgical technique
All patients received 1st generation cephalosporin intravenously at induction of anesthesia. After surgery, patients were administered two or more further doses of antibiotics.
When the intraumbilical incision was used, the umbilicus was cleaned thoroughly with cotton swabs, using alcohol. Routine manual evacuation of debris was performed. After cleaning the umbilicus, skin preparation was done in the usual manner using betadine. A midline incision was made inside the depression of the umbilicus.
With slight retraction of the skin on both sides of the umbilicus using tissue forceps, no eversion of the umbilicus was necessary for an accurate incision (Fig. 1 ). The intraumbilical incision was extended to the full length of the umbilical ring. Directly beneath the skin of the umbilicus lies the fascia. Therefore, with a minimum of further dissection, the peritoneal cavity was easily entered.
Since most umbilical rings measure over 10 mm in diameter, thesurgery.or.kr Internal organ injury related with trocar insertion. 2 ). This single suture allowed approximation of the layers, and essential closure of the skin. A piece of balled-up gauze was placed in the umbilicus, and an adhesive bandage was applied (Fig. 3 ).
When the periumbilical incision was used, a U-shaped incision below the umbilicus was made. The subcutaneous fat was dissected and the exposed fascia was opened using electrocoagulation. After opening of the fascia, either direct trocar insertion or insertion after insufflation with a Veress needle was done. After appendectomy, wound closure was done in a layer-by-layer fashion, with separate closure for the fascia, the subcutaneous fat, and the skin. 
RESULTS
The intraumbilical incision was used for 159 patients, and the periumbilical incision was used for 121 patients.
There were no statistically significant differences in patient demographics ( 
DISCUSSION
Since the start of laparoscopic appendectomy in the ear-thesurgery.or.kr Lee et al. [18] reported in a study that compared single incision laparoscopic appendectomy performed with an
intraumbilical incision and open appendectomy that infection rates were actually lower in the single incision group, even though there were more complicated cases in this group. This may be due to the fact that when using the intraumbilical incision, the subcutaneous layer is not penetrated, thus leaving less potential for seroma formation or hematoma formation, which can lead to wound infection.
Laparoscopic appendectomy is not a very difficult procedure. It is safe to consider it as a basic procedure that every laparoscopic general surgeon must master before starting other operations. When an experienced surgeon performs a laparoscopic appendectomy, and removal of the inflamed appendix is uneventful, the aesthetic satisfaction of the patient must be taken into consideration.
According to a recent survey, approximately 30% of people deemed umbilical appearance "important" for their body image [19] . This same survey showed that 45% of men believed that umbilical appearance played a role in their partner's attractiveness. These results show the importance of the umbilicus. In the case of severe disease, for example cancer, these issues seem irrelevant. But when discussing benign conditions that are much more common, for example appendicitis or cholecystitis, these factors must be considered. Closure is usually done layer-to-layer, meaning the fascia, the subcutaneous fat, and the skin are all separately closed. Third, in the case of an obese patient with a thick layer of subcutaneous fat, the opening and closure of the periumbilical trocar site is often very difficult. In contrast, with lateral retraction of the skin on both sides of the umbilicus, the umbilical ring is easily exposed in even obese patients, so the intraumbilical incision could be easily performed.
Choosing the superior laparoscopic access is not an issue limited to appendectomy. Laparoscopy has been proven to be a safe, feasible alternative for open surgery in major surgery such as cancer surgery [20] [21] [22] [23] [24] . All these types of surgery may benefit from applying the intraumbilical incision.
This study was somewhat limited in that it was a retrospective study. Also, patient assignment to either group was based entirely on the attending surgeon's preference.
Also, factors that may contribute to wound infections such as perioperative glucose, body temperature, or oxygenation levels were not assessed.
In conclusion, the intraumbilical incision is a safe and feasible alternative for the periumbilical incision that can be easier to perform with better cosmetic results. Our results show that despite the widespread belief that an intraumbilical incision will cause more wound infection and incisional hernia, actual wound complication rates do not differ from the cases with periumbilical incision.
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